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Dendritic cells bearing Langerhans cell (OKT6 +) or inter-
digi tating cell (RFDl +) immunophenotype m ay be regu-
larly detected w ithin the dermis of chronic skin diseases 
characterized by a lymphohistiocytic (lymphoreticular) in-
filtrate. T hese 2 subsets of antigen-presenting cells within 
the dermis of lesions of exacerbating chronic plaque pso-
riasis, exacerbating nummular dermatitis (discoid eczema), 
atopic dermatitis, allergic contact derm atitis, pityriasis [Q-
sea, li chen ruber planus, and cutaneous lupus erythem,a-
tosus were quantified using computer- assisted morphom-
etry. 
T he mean dendrite length per derm al dendritic ceIJ w as 
signifIcantly hi gher for RFDl than for OKT6 (74.4 ± 0.98 
/-L111 vs 70.0 ± 1.26 /-Lm : p = 0.0023). The mean dendrite 
length per dermal dendritic cell was remarkably constant 
for each marker in the various diagnostic categories stud-
ied. 
D isease-specific patterns of total dendrite length and 
number (expressed per 100 infiltrating mononuclear cells) 
I n situ studies of the distribution and immunophenotype of inflammatory cells in a variety of skin diseases using mono-clonal antibodies (McAb) defining leukocyte subsets (cluster of differentiation, CD [1]) have resulted in noteworthy and sometimes disease-characteristic data. When chronic gran-
ulomatous and acute granulocytic diseases are excluded , the 
subepidermal infiltrates of most inflammatory dermatoses are 
characterized by an almost ubiquitous preponderance of the T4 
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Abbreviations: 
AEC: 3-amino-9-ethyl-carbazol 
APC: antigen'-presenting cell 
C D: cluster of differentiation 
DC: dendritic cell 
DL: dendrite length 
ID: interdigita ting (reticulum) cell 
LC: Langcrhans cell 
LE: lupus erythematosus 
McAb: monoclonal antibody . 
of these 2 dendritic cell types within the subepidermal in-
filtrates w ere obtained. Pityriasis rosea was characterized 
by its unique high percentage of OKT6 + Langerhans cells. 
Atopic dermatitis and psoriasis had relatively high per-
centages of both RFD1 + interdigitating cells and OKT6 + 
Langerhans cells . Nummular dermatitis had an interme-
diate number and total dendrite length for OKT6, but was 
relatively low in RFD1 + cells. Allergic contact dermatitis , 
lichen planus, and lupus erythematosus had low numbers 
and dendrite lengths for both dendritic cell subsets . 
It is suggested that pityriasis roseais characterized by an 
abnormal migration pattern of Langerhans cells. Psoriasis 
and atopic dermatitis may be examples of diseases in which 
skin-localized antigen-presenting and T -cell-inducing events 
are continuously taking place. The other diseases may re-
flect inflammatory processes in which local antigen pre-
sentation is less relevant to the tissue reaction. ] Invest Der-
matol 87:358-361, 1986 
(CD4) positive helperlinducer T-cell subset. Among others, these 
results have been obtained in the now further studied lympho-
histiocytic(lymphoreticular) skin diseases such as psoriasis [2-5] , 
cutaneous lupus erythematosus (LE) [6,7]. lichen planus [S-10], 
allergic contact dermatitis [11-13], atopic dermatitis [14-16], 
nummular dermatitis* and pityriasis rosea [17]. Preponderance 
of the TS+ (CDS +) subset is exceptional but has been described 
in the skin of graft-versus-host disease [9,1S], erythema multi-
forme [19], and pityriasis lichenoides acuta [20]. 
In many dermatoses these T lymphocytes are admixed with 
signifi cant proportions of antigen-presenting cells (APCs) that 
are not thought to internalize and process complex proteins. The 
family of dendritic APCs in humans encompasses Langerhans 
cells (LCs), indeterminate cells, veiled cells, interdigitating (re-
ticulum) cells (ID), and dendritic reticulum cells . APCs within 
the subepidermal T-lymphocytic inflammatory skin infiltrates tend 
to have the immunophenotype ofT6 + (CD! +), LCs, and RFDI + 
ID cells [21]. 
In this study, dermal APCs having the immunophenotype of 
LCs or ID cells were quantified. Using computer-assisted mor-
*Bos JD et al: Immunopathology of nummular dermatitis (discoid 
eczema). Submitted for publication. 
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phometry, the to tal number and cytoplasmic (dendrite) mem-
brane length in relation to the number o f infiltratin g mononuclear 
cells o f both major APC subsets were quantitated in pso riasis, 
a topic dermatitis, and a variety o f other benign inflammatory skin 
diseases. D endrite membrane length was measured as it might 
g ive an indication of the amount of direct dendritic cell-T cell 
contact w ithin the subepidermal infilt rates. 
Results indicate significant differences in the dendritic cell (D C) 
composition of the dermal lymphohistiocyti c inftltrates studied . 
Pity rias is rosea stands alone in its excessively increased number 
o f dermal LCs. Psoriasis and atopic dermatitis symptomatic skin 
contain significantly increased dermal RFDI + ID cells as well as 
d ermal OKT6 + LCs. 
PATIENTS AND METHODS 
A tota l o f 42 biopsies obtained fro m 42 patients with different 
d ermatoses were studied. Psorias is biopsies (7 biopsies) were al-
w ays taken from the edge of a plaque, mostly from the elbow 
or the back, in exacerbating chronic plaque psoriasis. Biopsies 
from patients with nummular dermatitis (7 biopsies) were taken 
from the edge of an exacerbating nummular lesion, in mos t cases 
from an extremity . Biopsies fro m involved skin in atopic der-
m atitis (7 biopsies) were taken from the elbow fold , all cases 
having subacute eczema. Allergic contact dermatitis lesion biop-
sies (6 biopsies) were taken fro m 72-h elicitation reactions on the 
back. Pityriasis rosea lesion biopsies (7 bio psies) included in this 
s tudy were all peripheral. Biopsies of lichen ruber planus lesions 
(3 biopsies) were taken from various sites and LE lesions (5 biop-
sies) were taken from 2 patients having subacute LE , the 3 o thers 
ha ving discoid LE. All patients w ere untreated for a period of at 
least 3 weeks prior to biopsy; in most cases they had not received 
an y treatment at all. 
In1munoperoxidase Technique A 2-stage monoclonal anti-
body peroxidase-conjugated rabbit antimouse Ig staining sys tem 
w ith 3-amino-9-eth yl-carbazol (AEC) as staining reagent was em-
ployed as the principal . immunophenotyping procedure. Pro-
cessing of tissue specimens, identifica tion of cell types, immu-
n operoxidase technique, and the controls used were essentially 
th e same as described previously [3, 17] . In short, fresh frozen 
( - 196°C) skin specimens were sectioned (6 p,m ), fi xed in fresh 
pure acetone, and incubated w ith the McAb for 60 min in a 
h umidified atmosphere. N ext, sections were incubated with per-
oxidase-conjugated rabbit antimouse Ig for 30 min in a humidified 
atmosphere. Staining was achieved by incubation of sections in 
a freshly prepared acetate buffer solution (pH 4.9) containing 
A EC, dimethylformamide, and hydrogen peroxide. The staining 
reaction w as visually controlled and stopped by washing in acetate 
b uffer. Slides were fi xed in formaline (4% ) and counterstaining 
was achieved by passage through M ayer 's hematoxylin for 2 min , 
to give a slight nuclear visualization. Finally, sections were mounted 
w ith Aquainount. 
McAb employed iri this study were LC marker T6 (OKT-6: 
Orthoclone, Sunnyvale, C alifornia) and ID-cellmarker RFDI (L. 
W. Poulter, D epartment of Immunology, Royal Free Hospital 
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School o f Medicine). O KT-6 stains corticothymocytes and LC 
[22,23] while RFD I reacts with ID cells and a sm all subpopulation 
of B cells [24]. RFD I appears to recognize an epitope of class II 
major histocompatibility complex (MHC) m olecules. H igh con-
centrations of the epitope on ID cells m ake this reagent a specifi c 
marker fo r these cells at appropriate dilution . 
Morphometry All stained sec.tions were microphotographed 
under standard magnifi cation conditions. Resulting colo r slides 
were proj ected under standard conditions on a graphic tablet con-
nected with a microcomputer (Apple lIe). U sing a graphic pen 
and appropriate software, dermal DL (to tal cytoplas ma mem-
brane staining) of each monoclonal specificity could be deter-
mined for each specimen under stud y. Also, to tal numbers of 
M cAb-positive, dermal nucleus containing cells were determined . 
Dendrite length was expressed in micrometers per 100 infiltratin g 
mononuclear cells . Total number of stained cell bodies was ex-
pressed as a percentage of the total number of infiltra~in g mono-
nuclear cells. Diffe rent observators (IDvG, SRK) gave almos t 
exactly identical numbers when judging the same biopsies, dif-
ferences staying under 1 %. 
Statistical Methods For convenience, statistical m ethods are 
described in appropriate parts of R esults. 
RES ULTS 
For each diagnostic category , the number of biopsies, dendrite 
length (DL) per 100 mononuclear cells (median and range) , and 
percentage of infiltrating DCs (median and range) of results ob-
tained with O KT 6 may be found in Table I. Concordant findin gs 
obtained w ith RFDI may be found in Table II. Values and means 
of OKT6+ and RFDI + DL per 100 mononuclea r dermis infi l-
trating cells in each diagnostic ca tegory are also depicted 
in Fig 1. 
Wilcoxon 's signed rank test was used to calculate p values for 
differences between OKT6 and RFD I staining w ithin each di-
agnosti c category. To tal dermal DL and percentage of O KT6 + 
cells were found to be significantly higher than RFDI + DL and 
cell percentages in pityriasis rosea (p = 0.02) and nummular 
dermatitis (p = 0.02). In all o ther diagnosti c ca tegories, no sig-
nifi cant differences between the 2 subsets could be substantiated . 
Wilcoxon 's test was used to calculate p values for differences 
in O KT6 and RFD I scairiing patterns between the va rious di-
agnostic categories. It was evident that pityrias is rosea stands 
alone in its highl y increased derm al number and total DL of 
O KT6 + cells (p oS 0.005). Psoriasis, atopic dermatitis, lichen planus, 
and nummular dermatitis had signifi cantl y higher values of der-
mal O KT6 + cells w hen compared with contact dermatitis (p oS 
0.05) and LE (p oS 0.05) . They did not di ffer fro m each o ther in 
this respect. 
Psorias is and atopic dermatitis had signifi ca ntl y increased per-
centages of dermal RFDI + DCs as compared with all o ther di-
agnostic categories (p oS 0.05), especially w hen compared w ith 
all o ther diagnostic categories (p oS 0.05) , especially w hen com-
pared w ith RFDI staining patterns of nummular dermatitis and 
pityrias is rosea (p oS 0.005). RFD I staining patterns of psoriasis 
Table I. O KT6 
Dermatosis 
Psoriasis 
N ummular dermatitis 
A topic dermatitis 
A llergic contact dermatitis 
Pi tyriasis rosea 
Lichen planus 
Lupus erythematosus 
N o. of Biopsies 
(N o. Without 
Any Staining) 
7 (0) 
7 (0) 
7 (0) 
6 (1) 
7 (0) 
3 (1) 
5 (2) 
Dendrite Length (J.tm) per 
100 Mononuclear Cells 
Median Range 
247 48- 308 
185 137-267 
322 96- 452 
11 0 0- 199 
664 418-767 
103 0- 301 
17 0-206 
Dendritic Cells (%) per 100 
Mononuclear Cells 
Median 
3.6 
2.8 
4.5 
1.9 
8.0 
1. 4 
0.2 
Range 
0.8-6.0 
1.7- 2.4 
1.3- 6.6 
0-3.3 
5.6-12.0 
0-1. 4 
0- 2.9 
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Table II. RFDl 
N o. of Biopsies 
(N o. Without 
Any Stain in g) 
Dendrite Length (J.Lm ) per 100 
Mononuclear Cells 
Dendritic Cells (%) per 100 
Mononuclear Cells 
Dermatosis Median Range Median Range 
Psoriasis 
Nummu lar dermatitis 
Atopic dermatitis 
Allergic contact dermatitis 
Pityriasis rosea 
Lichen plan us 
Lupus erythematosus 
7 (0) 
7 (2) 
7 (0) 
6 (2) 
7 (1) 
3 (0) 
5 (0) 
and atopic dermatitis did not di ffe r fro m each o ther, nor did RFD1 
staining patterns of the other diseases studied. 
Dendrite length per dermis infiltrating DC was analyzed by 
linea r regression analysis, using the formula y = f3x. T he inde-
pendent variable x is the percentage of dendritic cells per 100 
infiltrating mononuclear cells. The dependent va riable y is the 
DL per 100 infiltrating mononuclear cell s. The coefficient of 
regression f3 is thus an estimation of DL per DC. The estimated 
coefficient for OKT6 was 70.0 ± 1.26 (/Lm) . By analysis of 
va ri ance, no difference in f3 between the various diagnostic cat-
egories for OKT6 could be demonstrated. The estimated coef-
fi cient for RFDl was 74.4 ± 0.98 (/Lm) . Again , no difference in 
f3 between the various diagnostic categories for RFD1 could be 
demonstrated. Analysis of variance did , however, indicate a clear 
difference between the 2 regression co~ffi cients of OKT6 an.d 
RFD1. Th ese results show that the morphology of OKT6 + cells 
within the subepidermal infiltrates did not differ among the di-
agnostic ca tegories studied . Also, such a statement could be made 
of the morph ology of RFDI + DC: no difference in their DL per 
infiltrating DC. However, morphology of OKT6 + arid RFDl + 
cells in general did differ in this series . The calculated DL per cell 
was slightly but signifi cantly larger for RFD1 as compared with 
OKT6. 
DISCU SSIO N 
Our results as to the distribution of derm al dendritic APCs in-
dicate significant and sometimes disease-specific qu antitative dif-
ferences among the dermatoses studied. In pityriasis rosea and 
nummular dermatitis, the total DL and number of OKT6 + cells 
• 
• 
100 
Figure 1. Individual values and means ofOKT6 + (solid circle) and RFDI + 
(open circle) DL (J.Lm) per 100 mononuclear dermis-infiltrating cells in 
psoriasis (PS), nummular dermatiti s (NO), atopic dermatitis (AD), al-
lergic contact dermatitis (A CD), pityriasis rosea (PR), lichen planus (LP) , 
and cutaneous lupus erythematosus (LE). 
247 82- 301 3.0 1.3-4.0 
24 0-66 0.4 0-1.2 
315 164-390 4.2 2.3-5.4 
86 0-240 1.2 0-3 .0 
75 0-103 1. 0 0-1. 3 
43 25-82 0.6 0.4-1. 0 
66 11-240 1.1 0.2-3.2 
per 100 dermis infiltratin g mononuclea r cells outnumbers COr-
res ponding va lues for RFDI + cells . 
A previous semiquantitative investi gation [17) in pityrias is ro-
sea in which abnormally high numbers of OKT6 + cells were 
described w ithin involved skin could thus be confirmed quanti-
tatively. T his dermal LC accumulation may indicate abno'rrl1a1 
LC migration processes durin g pityriasis rosea pathogenesis . Such 
a pattern was not observed in any other dermatosis included in 
this study . 
The presence of relatively increased numbers of RFD1 + D C 
was not, as was previously suggested [25), psoriasis specific. Both 
psoriasis and atopic dermatitis symptomatic dermis contained sig-
nifi cantly increased numbers of ID cells when compared with the 
other dermatoses . 
Dendrite length per infiltrating DC w~s almost cons tant (70 .0 
± 1.26 /Lm for OKT6, 74.4 ± 0.98 /Lm for RFD1) in all the 
different diseases studied. Coun ts were thus not influenced by a 
theoretical presence of another cl ass of RFD1 + or OKT6 + mon-
ocyte/macrophages in a particular disease, as this would imme-
diately lead to differences in DL per DC in that disease. 
The constant DUDC ratio for both m arkers indicates a constant 
morphology of DCs within the subepidermal in fi ltrates of the 
dermatoses stud ied. O ur res ults exclude the possbility that D Cs 
differ in their morphology w hen different diseases are studied . 
Putative differences in functional capacity of these DCs (i.e., an-
tigen presenting) could not be detected by their differences in 
morphology. 
The exact interrelationship between the various subtypes of 
dendritic APCs is as yet unknown. Some hypothesize that epi-
dermal LCs are derived from circulating monocyte precursors 
(with indeterminate cells as the intermediate,subtype). Upon leav-
ing the epidermis, these LCs enter the lymphatics as veiled cells, 
but graduall y obta iil ID cell characteristics while losing their Bir-
beck gran ules . Withii1 the T -cell areas of draining lymph nodes , 
both ID cell and LC subsets may then be encountered. 
It is interesting to note that in LE, the presence of dendritic 
APCs of both immunophenotypes was relatively low. N either 
of the 2 major hypotheses existing for cutaneous LE pathogenesis 
requires these cells at the site of damage . N either the antibody-
dependent cellular cytotoxicity hypothesis of N orris [26] no r the 
membrane attack hypothesis of Biesecker et al [27) makes the 
presence of large accumulations of these specialized cells 
necessary. 
On the other hand , it thus seems justified to conclude that local 
antigen processing by non phagocytosing cells of the LC or ID-
cell immunophenotypes is important and operative in psoriasis 
and atopic dermatitis pathogenesis. 
J. L. Oostillg is gratejidly acknowledged Jor I,is expert help ill statistical eval-
lIation , mId F. H . S. Kartm JO I' his ad"ice ill colllp"ter-assisted lII orphometry . 
REFERENCES 
1. Bernard A, Boumsell A, Daussct J, Milstein C, Schlossman SF: 
Leukocyte typing: human leukocyte differentiation antigens de-
VOL. 87, N O.3 SEPTEMBER 1986 
tected by monoclonal antibodies . Berlin / Heidelberg/ New York, 
Springer Verlag, 1984 pp 25-60 
2. Bjerke JR: Subpopulations of mononuclea r cel ls in les ions of pso-
riasis , lichen planus and d iscoid lupus erythematosus studied usi ng 
monoclonal antibodies . Acta Derm Venereol (S tockh) 62:477-482, 
1982 
3. Bos JD, Hulsebosch HJ , Krieg SR, Bakker PM , Cormane RH : Im-
munocompetent cells in psorias is: in situ immunophenotyping by 
monoclonal an tibodies. Arch Dermatol Res 275 :1 81 -1 89, 1983 
4. Baker BS, Swain AF, Valdimarsson H, Fry L: T-cell subpopulations 
in the blood and skin of patients with psorias is. Br J Dcrmatol 
11 0:37-44,1984 
5. BosJD, Krieg SR: Psoriasis infiltrating cell immunophcnotype: changes 
induced by PUV A or corticos tero id trea tment in T-cell subsets, 
Langerhans ce lls and interdig itating cclls. Acta Derm Venereol 
(Stockh) 65:390-397, 19R5 
6. Synkowski DR, Provos t TT: Enumeration ofT- cell subpopulations 
in lupus erythematosus lesions using monoclonal antibodies . C lin 
Res30:611A, 1982 
7. BosJD, EmsbroekJA, Krieg SR: T-ce ll subsets and Langerhans cells 
in cutaneous lupus erythematosus, Immunoderm atology. Edited 
by DM MacDonald. Kent, Butte(worths, 1984, pp 261-266 
8. Bhan AK, Harrist TJ , Murph y GJ , Mihm MC Jr: T ce ll su bse ts and 
Langerhans cells in lichen planus: in situ characteri za tion using 
monoclonal antibodies. Br J Derm ato l 105:617-622, 198 1 
9. Gomes MA, Schmitt DS, Souteyrand P, O hrt C, Brochier J, T hi-
volet J: Lichen planus and chronic g raft-versus-host reaction . In 
si tu identificat ion of immunocompetent cell immunophenotypes. 
J C utan Pathol 9:249-257, 1982 
10. Panfilis G de, Manara G, Ferrari C, Manfredi G, Allegra F: Imbalance 
in 'phenotypic expression ofT cell subpopulations during different 
evolutional stages of lichen planus les ions. Acta Derm Venereol 
(Stockh) 63:369-375, 1983 
I I . Ranki A, Kanerva L, Forstrom L, Konttinen Y, Mustaka llio KK: T 
and B-Iymphocytes, macrophages and Langerhans cells during the 
course of contact allerg ic and irritant skin reactions in man. Acta 
Derm Venereol (Stock h) 63:376-383, 1983 
12. Bruynzeel DP, Nieboer C, Boorsma DM, Scheper RJ, Ketel WG: 
Allergic reactions, "spillover" reactions, and T-cell subsets. Arch 
Dermato l Res 275:80- 85, 1983 
13. Scheynius A, Fischer F, Forsum U, Klareskog L: Phenotypic char-
acterization in situ of inflammatory cells in allergic and irritant 
contact dermatitis in man. Clin Exp Immunol 55:81-90, 1984 
14. Leung DYM, Bhan AK, Schneeberger EE, Geh; RS: C haracteriza-
tion of the mononuclea r infiltrate in atopic dermatitis using mono-
clonal antibodies. J Allergy C lin Immunol 71 :47-56, 1983 
lNFLAMMA TORY SKIN DENDRITIC CELLS 361 
15. Zachary CB, Allen MH, M acDonald DM: In situ quantification of 
T -l ymphocyte subsets and Langerhans cells in the inflammatory 
infi ltrate of atopic eczema. Br J DermatoII1 2:149-156, 1985 
16. Si llevis Smitt JH, Bos JD, Hulsebosch H-J, Krieg SR: In situ im-
munophenotypin g of antigen presenting cells and T cell subsets 
in atopic dermatitis. C lin Exp Dermatol II :159-1 68, 1986 
17. BosJ D, Huisman PM , Krieg SR, Faber WR: Pityriasis rosea (Gibert): 
abnormal distribution pattern of antigen prescnting cclls in situ . 
Acta Derm Venereol (Stock h) 66: 132-137, 1985 
18. Lampert JA, J anossy G, Suitters AJ, Bofi ll M, Palmer S, Gordon-
Smith E, Prentice HG, Thomas JA : Immunologica l ana lys is of the 
skin in g raft ve rsus hos t disease. C lin Exp Immunol 50: 123- 13 1, 
1982 
19. Margolis RJ, Tonnesen MG, Harrist TJ, Bhan AK , Wintroub BU, 
Mihm MC Jr, Soter NA: Lymphocyte subsets and Langerhans 
cells/indeterminate cells in erythema multi fo rme. J Inves t Der-
matol 81 :403-406, 1983 
20. Muhlbauer JE, Bhan AK, Harrist TJ , Moscicki RA, Rand R, Caugh-
man W, Loss B, Mihm M C Jr: Im munopathology of pityriasis 
lichenoides aCllta. JAm Acad Dermatol 10:783-795, 1984 
21. Bos JD , Krieg SR, Pou lter LW: Histiocytes within chronic skin 
Iymphohistiocytic infiltrates arc partly dendritic cells having Lan-
gerhans cell and interdigitating ce ll immunophenotype. 12th So-
ciety of C utaneous Ultrastructure Research Annual Meeting & 6th 
International Dermatopathology Colloquium Proceedin gs, Flo r-
ence. 1985, p 96 
22. Fithian E, Kung P, Goldstein G, Rubenfeld M , Fenogeio C , Edelson 
R: Reactivity of Langerhans cells w ith hybrido ma antibody . Proc 
Nat! Acad Sci USA 78:2541-2544, '1981 
23. Murphy ~F: Monoclonal anti-T6 antibody and Langerhans cell s. Br 
J Dermatol 107:487-489, 1982 
24. Poul ter LW: Antigen presenting ce lls in situ: their identifica tion and 
involvement in immunopathology. C lin Exp Immunol 53:513-520, 
1983 
25. Poulter LW, Russell Jones R, Hobbs S: The significance of antigen 
presenting cells in psoriasis vulgaris , Immunodermatology. Edited 
by DM MacDonald . Kent, Butterworth, 1984, pp 185-188 
26. N orris DA: N ew evidence pertaining to the mechanism of cutaneous 
lupus erythematosus, Immunodermatology . Edited by DM 
MacDonald. Kent, Butterworth, ' 1984, pp 267-270 
27. Biesecker G, Lavin L, Ziskind M, Koffler D: C utaneous localiza tion 
of the membrane attack complex in discoid and systemic lupus 
eythematosus. N EnglJ Med 306:264-270, 1982 
